Induction of apoptosis in human bladder cancer cells in vitro and in vivo caused by FTY720 treatment.
FTY720 is a unique immunosuppressant that induces apoptosis in activated lymphocytes but not in other hematopoietic cells. We examined whether FTY720 has anticancer effects on human bladder cancer cells by inducing apoptosis and we investigated its molecular pathway. We used the 3 human bladder cancer cell lines T24, UMUC3 and HT1197, and the human fibroblast derived cell line CRL-2096 (American Type Tissue Collection, Rockville, Maryland) in this study. The difference in drug susceptibility to FTY720 in cancer cells and fibroblasts was examined by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) and cell growth assays. FTY720 induced apoptosis was determined by morphological analysis under light and electron microscopy, and DNA electrophoresis, and its molecular pathway was evaluated by Western blot analysis focusing on the p42/p44 mitogen activated protein kinase pathway. We then tested the in vivo effect of this agent using 2 mouse models of human bladder cancer xenograft. FTY720 treatment in vitro induced selective apoptosis in cancer cells at a concentration of less than 10 microM. Morphological analysis revealed features characteristic of apoptosis, including small cytoplasm with fragmented nuclei and condensed chromatin. DNA electrophoresis confirmed apoptosis, as evidenced by a distinct oligosomal ladder. Western blot analysis revealed that the agent significantly inhibited hepatocyte growth factor induced p42/p44 mitogen activated protein kinase activity. The in vivo anticancer effect was clearly confirmed by significantly decreased tumor growth without notable side effects in the 2 xenograft models. FTY720 treatment may induce selective apoptosis in vitro as well as in vivo in cancer cells. We suggest that FTY720 is a potent and clinically applicable anticancer agent for bladder cancer.